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	*** First change ***


1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.

[2]
3GPP TS 25.123: “Requirements for support of radio resource management  (TDD)”.

[3]
3GPP TS 25.133: “Requirements for support of radio resource management  (FDD)”.

[4]
3GPP TR 43.030: “Radio network planning aspects”.

[5]
3GPP TS 43.052: “Lower layers of the Cordless Telephony System (CTS) Radio Interface; Stage 2”.

[6]
3GPP TS 43.059: “Functional stage 2 description of Location Services (LCS) in GERAN”.

[7]
3GPP TS 43.064: “Overall description of the GPRS radio interface; Stage 2”.

[8]
3GPP TS 44.018: “Mobile radio interface layer 3 specification, Radio Resource Control Protocol”.

[9]
3GPP TS 44.060: “General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol”.

[10]
3GPP TS 45.002: “Multiplexing and multiple access on the radio path”.

[11]
3GPP TS 45.005: “Radio transmission and reception”.

[12]
3GPP TS 45.008: “Radio subsystem link control”.

[13]
3GPP TS 45.050: “Background for RF Requirements”. 

[14]
3GPP TS 45.056: “CTS-FP Radio Sub-system”. 

[15]
3GPP TS 45.004: “Modulation”.
[16]
3GPP TS 36.133: “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.
[17]
3GPP TS 36.211: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation”.
[18]
3GPP TS 49.031: “Location Services (LCS);Base Station System Application Part, LCS Extension (BSSAP-LE)”.
	*** Next change ***


5.4
Initial Timing advance estimation

When the BTS detects an access burst transmission on RACH, PRACH, or one or a sequence of access burst(s) on EC-RACH, it shall measure the delay of this signal relative to the expected signal from an MS at zero distance under static channel conditions. This delay, called the timing advance, shall be rounded to the nearest normal symbol period and included in a response from the BTS when applicable.

For the pico-BTS and Local Area multicarrier BTS, there is no requirement to measure this timing advance. However, either this measured value or a programmable value of timing advance shall be included in the response from the BTS when a timing advance value needs to be sent.
To support accurate positioning using the Multilateration Timing Advance Method a higher level of accuracy of the timing advance estimation reported by the BSC to the SMLC is desired. The actual algorithms and methods for estimation of the timing advance value are implementation dependent. Moreover, a BSC that estimates the timing advance value based on signals from an MS (e.g. the EC Multilateration Request message or EGPRS Mulitlateration Request message, see 3GPP TS 44.018 [8] and 3GPP TS 44.060 [9]) using the RLC data block or the Extended Access Burst method, shall adjust the estimated TA value with the MS Transmission Offset (see 3GPP TS 44.060 [9]), as reported by the MS (see 3GPP TS 44.018 and 3GPP TS 44.060[9] and 3GPP TS 43.059 [6]), according the formula below. 

TAReported = TAestimated+MS Transmission Offset

NOTE: 
The timing advance value included in the message assigning TA value to the MS (in response to the EC Multilateration Request/EGPRS Mulitlateration Request message) by the BSC/BTS shall be rounded to the nearest symbol period.

In the same context, for the SMLC to be able to accurately estimate the number of required BTSs to be used during the Multiateration Timing Advance procedure, to meet a targeted positioning accuracy, each individual BTS shall report the capability to estimate the Timing Advance value as the BTS Reception Accuracy Capability to the BSC. The BSC therefore the BTS Reception Accuracy Capability in the Assistance Information Response message (see 3GPP TS 43.059 [6]) sent to the SMLC.  

	*** For information only ***


6.2
Internal timebase

The MS shall keep its internal timebase in line with that of signals received from the BTS. If the MS determines that the timing difference exceeds 2 µ seconds, it shall adjust its timebase in steps of ¼ normal symbol period. This adjustment shall be performed at intervals of not less than 1 second and not greater than 2 seconds until the timing difference is less than ½ normal symbol periods.

	*** Second change ***


6.3
Assessment of BTS timing

In determining the timing of signals from the BTS, the timings shall be assessed in such a way that the timing assessment error is less than ½ normal symbol periods. The assessment algorithm must be such that the requirements of 6.2 can be met.
To support accurate positioning using the Multilateration Timing Advance Method a higher level of accuracy of the assessment of BTS timing is required. During the procedure the requirement on tolerance on the assessment of the BTS timing shall be [± ¼] normal symbol period or better. To meet the targeted positioning accuracy for a targeted number BTSs the SMLC detmines a required assessment of BTS timing by the MS and includes this as the requested MS Sync Accuracy in the triggering RRLP message when indicating to the MS to use the RLC Data block or Extended Access burst method (see 3GPP TS 43.059 [6] and 3GPP TS 49.031[18]). The MS shall attempt to achieve the requested MS Sync Accuracy using a maximum of [10] multiple synchronizations to the same BTS. An MS using the Access burst method (see 3GPP TS 43.059 [6]) shall at a minimum comply with the minimum requirement above unless the MS Sync Accuracy field in the MSRAC IE (see 3GPP TS 24.008) indicates that the MS meets a tighter requirement in which case the indicated requirement applies. Moreover, for an MS using the RLC data block or the Extended Access Burst method the achieved assessment error of the BTS timing shall be reported as the MS Sync Accuracy in the uplink RLC data block (see 3GPP TS 43.059 [6]) wherein the assessment error corresponds to the variance of the estimatated timing of multiple synchronizations according to the equations below where N denotes the number of independent synchronization attempts and ti, i=1...N denotes the estimated timing in synchronization i. 
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 of the estimated timing shall be evaluated using the formula:
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s2 is the unbiased sample variance
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, i.e.
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	*** Third change ***


6.4
Timing of transmission

The MS shall time its transmissions to the BTS according to signals received from the BTS. The MS transmissions to the BTS, measured at the MS antenna, shall be 468,75‑TA normal symbol periods (i.e. 3 timeslots‑TA) behind the transmissions received from the BTS, where TA is the last timing advance received from the current serving BTS. The tolerance on these timings shall be ± 1 normal symbol period. For CTS, the tolerance on these timings shall be ± ½ normal symbol period.
For an MS that transmits to a BTS in response to a RRLP Multilateration Timing Advance Request or RRLP Multilateration Observed Time Difference message (see 3GPP TS 43.059 [6]) the requirement on tolerance on the timings of its transmissions shall be [ ±1/8] normal symbol period or better. In addition, immediately prior to transmitting to a BTS while performing Multilateration Timing Advance procedure using the RLC Data Block method (see 3GPP TS 44.018 [8] and 3GPP TS 43.059 [6]), the MS shall also estimate the offset between the nominal transmission opportunity, as determined in relation to the estimated timing of the BTS, and the selected transmission opportunity, as dictated by the internal timebase. The offset shall be reported as the MS Transmission Offset in the uplink RLC data block [6]. If the selected uplink transmission opportunity occurs earlier than the nominal transmission opportunity, the MS transmission Offset shall be reported as a positive value. Similarly, if the selected uplink transmission opportunity occurs later than the nominal transmission opportunity, the MS transmission Offset shall be reported as a negative value. While performing the Multilateration Timing Advance procedure for RLC data block method and the Extended Access Burst method an MS may be subject to more stringent requirements on internal timebase than what is specified in subclause 6.2. 

In case of a multislot configuration, the MS shall use a common timebase for transmission of all channels. In this case, if the MS, not in EC operation, does not support transmission of reduced symbol period bursts, it may optionally use a timeslot length of 157 normal symbol periods on timeslots TN = 0 and 4, and 156 normal symbol periods on timeslots with TN = 1, 2, 3, 5, 6 and 7, rather than 156,25 normal symbol periods on all timeslots. An EC-GSM-IoT MS, when in EC operation, shall use the timeslot length with integer symbol periods, see subclause 5.7.2.

If the MS supports reduced symbol period transmissions, it shall use a timeslot length of 187.5 reduced symbol periods or a timeslot of length 156.25 normal symbol periods. When there is a pair of different symbol period bursts on adjacent timeslots, then the guard period between the two bursts shall be 8.5 normal symbol periods which equals 10.2 reduced symbol periods. The active part of a reduced symbol period burst shall start a quarter of a normal symbol period later compared to a normal symbol period burst as shown in Figure 5.7.3.

In case of a circuit switched multislot configuration, the common timebase shall be derived from the main channel and the TA values received on other channels shall be neglected. In case of a packet switched multislot configuration the common timebase shall be derived from all timeslots monitored by the MS. In this case, the MS may assume that the BTS uses a timeslot length of 156,25 normal symbol periods on all timeslots using normal symbol period and a timeslot length of 187,5 reduced symbol periods on all timeslots using reduced symbol period. In the case of a combination of circuit and packet switched channel configuration the MS may derive the common timebase from the circuit switched channel only. 

	*** End of Changes ***


